Introduction
Over the last 30 years, decreasing tariffs in both developed and developing countries, as well as declining transport costs and economic growth have led to a sustained increase in the exports and imports of goods and services by developing countries. While this might have benefited many developing countries, contributing to enhanced productivity growth and the development of the financial sector, it is not obvious whether the poorest households have gained from increased trade liberalization. Such doubts are reinforced by the fact that this liberalization has so far been relatively asymmetric with rich country protection still high in labor intensive sectors such as wearing apparel and agriculture. This asymmetry is further exacerbated by the subsidies provided to OECD farmers by their governments.
Indonesia experienced rapid growth and the expansion of the formal financial sector during the last quarter of the 20 th century. After a period of economic slowdown following a financial crisis, macroeconomic stability has been restored and growth picked up, reaching 5.1%
in 2004. Poverty reduction remains nevertheless a critical challenge for Indonesia with over 110 million people (53 percent of the population) living on less than $2 per day.
The objective of this study is to help identify ways in which the Doha Development Agenda might contribute to further poverty reduction in Indonesia. In order to provide a good technical basis for answering this question, we use an approach which combines a Computable General Equilibrium (CGE) model with a microsimulation model. This framework is designed to capture important channels through which macroeconomic shocks affect household incomes. It will allow making recommendations on specific trade reform options as well as on complementary development policy reforms.
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This chapter is organized as follows. First, we present some features of the Indonesian economy, in particular with regards to trade. Second, we present the analytical framework developed to analyze the impact of further trade liberalization on poverty and income distribution. Third, we present and comment on the simulation results. In the fourth section, we examine some of the key assumptions made in the reference scenario and explore the impact of trade reform on poverty when these are relaxed. The last section concludes. Table 1 shows that Indonesia's overall openness to foreign trade is relatively high, with exports (imports) amounting to more than 37 percent (28 percent) of GDP. Not surprisingly, Table 1 also shows that trade "exposure" is heterogeneous across sectors. Indonesia's trade appears to be concentrated in petroleum and manufactured products. On the other hand, agricultural sectors appear to be weakly "exposed" to trade, contributing very little to total exports and imports, a result of Indonesia's export diversification towards manufacturing products. The textile and wearing apparel industry contribution to exports is significant (12.7 percent) and that sector's exposure to trade is important, with an export ratio of 41.4 percent and an import ratio of 20.0 percent. Overall, the most exposed non-oil sectors appear to be the wood and wood products industry; the paper printing, transport equipment & metal products industries;
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and the chemical fertilization, clay products, cement and basic metal manufacturing industries.
Official data from the WTO Secretariat indicate that average applied MFN tariffs declined between 1998 and 2002, reflecting mainly unilateral cuts over this period (WTO, 2003) .
While more than 90 percent of Indonesia's tariffs are bound, there remains a large gap between bound and applied rates (35 percentage points, on average). Almost all applied rates are ad
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valorem and there are no tariff quotas. Nevertheless, the scope of import restrictions and licensing appears to have increased through new special import licensing from 2002. These affect sensitive products such as rice and sugar and are granted based on domestic needs. It should be noted that the new government is looking into removing or reducing these licenses.
Import duties across commodities in the base year appear to be relatively low, with values ranging from 1.5 percent for nonfood crops to 6.6 percent for textile and wearing apparel products. These low values hide somewhat higher values for very specific products that cannot be captured given the level of aggregation of commodities in the data base used here. Despite these higher tariffs, Indonesia has overall low tariffs, including in agriculture.
The contribution of tariffs to Indonesia's tax revenue is also an important question.
Tariffs accounted for 6.0 percent of government revenue, and corresponded to 0.8 percent of GDP in 2002, the base year chosen as the starting point of our model. While Indonesia's budget does not appear to be highly dependent on import duties, the tax replacement scheme could potentially alter the impact of trade liberalization, depending on the choice of replacement tax used.
Despite its economic recovery since the 1998 crisis, over 110 million people (53 percent of the population) are still living on less than $2 per day. Using Indonesia's official poverty lines, poverty incidence was 18.2 percent in 2002 at the national level, with higher levels in the rural (21.2 percent) than in the urban sector (14.5 percent). As a consequence, two-thirds of the poor in Indonesia live in the rural sector. Full liberalization of the rest of the world, particularly the removal of domestic agricultural support in OECD countries, is expected to lead to an increase in the prices of agricultural products. The impact on agricultural households should be positive, but the impact on poverty depends on whether poor agricultural households are net buyers or net WPS3747 sellers of food products. Of course, the size of the domestic market and the resulting low exposure of agricultural sectors to foreign trade mentioned above are likely to dampen the impact of world price changes on the domestic market. In the urban areas, poor households could suffer from an increase in the price of food. The resulting overall poverty impact is thus difficult to predict and depends on the relative size of the efficiency and hence income gains generated by the removal of the import duties, and changes in the relative price of food.
Analytical Framework: A Macro-Micro Model for Indonesia
This section describes the specification of the Indonesia Macro-Micro Model used to analyze the social impact of various trade liberalization scenarios. A more detailed discussion of the specification and econometric estimates of the various equations of the household income generation model and simulation methodology may be found in Bourguignon, Robilliard, and Robinson (2003) .
Our approach combines a micro-simulation model with a Computable General Equilibrium (CGE) model in a sequential fashion. The term micro-simulation spans a number of different approaches used in the social sciences. Their common denominator is to focus primarily on the economic behavior of agents and investigate the impact of public policy and shocks at the micro level. These models typically take representative samples of micro agents (households or firms) and measure the effect of government policy on these samples. Various micro-simulation techniques are described in more detail in the annex to the associated working paper (see also Cogneau et al. 2003) .
The interested reader is referred to the World Bank Policy Research Working Paper version of this chapter which has an extensive discussion of alternative approaches to micro-simulation.
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Specifications of the Indonesia CGE model
The CGE model is based on a standard Social Accounting Matrix and is designed to capture structural features of the economy as well as the general equilibrium effects of the macro constraints arising from macro-economic shocks. The model was developed from the neoclassical-structuralist modeling tradition originally presented in Dervis et al. (1982) . It is formulated as a set of simultaneous linear and non-linear equations, which define the behavior of economic agents, as well as the economic environment in which these agents operate.
Indonesia's economy is dualistic, which the model captures by distinguishing between formal and informal activities in each sector. The two sub-sectors differ in the type of factors they use. This distinction allows treating formal and informal factor markets differently. For all activities, the production technology is represented by a set of nested CES (constant-elasticityof-substitution) value-added functions and fixed coefficient (Leontief) intermediate input relationships. On the demand side, consumers purchase a composite good and imperfect substitutability is assumed between formal and informal products of the same commodity.
Domestic prices of commodities are flexible, allowing markets to clear in a competitive setting where individual suppliers and demanders are price-takers.
Following Armington (1969) , the model assumes imperfect substitutability, for each good, between imports and the corresponding composite domestic commodity. For export commodities, the allocation of domestic output between exports and domestic sales is determined on the assumption that domestic producers maximize profits subject to imperfect transformability between these two alternatives. The composite production good is a CET (constant-elasticity-of-transformation) aggregation of sectoral exports and domestically consumed products. The trade elasticities used to calibrate the functions used in the CGE model
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were taken from version 6 of the GTAP data base. These have recently been econometrically estimated for at the disaggregated GTAP commodity level (Hertel et al., 2004) . Equilibrium in a CGE model is defined by a set of constraints that need to be satisfied by the economic system but are not considered directly in the decisions of micro agents. Aside from the supply-demand balances in product and factor markets, three macroeconomic balances are specified in the Indonesia CGE model: (i) the fiscal balance, with government savings equal to
the difference between government revenue and spending; (ii) the external trade balance (in goods and non-factor services), which implicitly equates the supply and demand for foreign exchange; and (iii) savings-investment balance. We assume that savings are investment driven and adjust through flexible saving rates for firms, that foreign savings are in fixed supply with the demand for foreign exchange equated through an endogenous exchange rate, and that government income is also fixed with lost tariff revenue replaced through a variable tax rate on households. This closure is expected to be relatively "neutral" in terms of the distributive impact of the shocks implemented. An alternative tax replacement scheme will be also examined.
The original CGE model was constructed to reflect Indonesia's economic pre-crisis situation and is based on a 1995 Social Accounting Matrix (SAM). In order to capture the postcrisis structural features of the Indonesian economy, the 1995 Indonesia SAM was updated using cross-entropy methods (see Robinson et al., 2001 ). The updating procedure imposes the following pieces of information from 2002: value-added by activity; the structure of imports and exports by commodity; and the data contained in a macro SAM. were interviewed on their sources of income. The sample is updated using a cross-entropy approach . This method generates new sets of household statistical weights that are consistent with projected population and structure of the labor force for 2002. Changes in the labor force structure are based on observed changes in the 1996 and 1999 SAKERNAS labor force surveys.
The two models are solved separately. The "macro" or CGE model communicates with the micro-simulation model by generating a vector of prices, wages, and aggregate employment variables corresponding to a given shock or policy. Then the micro-simulation model is used to generate changes in individual wages, self-employment incomes and employment status in a way that is consistent with the set of macro variables fed by the macro model. When this is done, the full distribution of real household income corresponding to the simulated shock or policy may be evaluated. Consistency of the microsimulation model with the equilibrium of aggregate markets in the CGE model requires that three conditions hold. First of all, changes in average earnings with respect to the benchmark in the micro-simulation module must be equal to changes in wage
rates provided by the CGE model for each labor-market category. Secondly, changes in agricultural and nonagricultural self-employment income in the micro-simulation module must be equal to changes in the corresponding income per worker provided by the CGE model. And finally, changes in the number of wage workers and self-employed workers by labor-market category in the micro-simulation model must match those same changes generated by the CGE model.
Implementation and Analysis of Trade Policy Shocks
Various scenarios are examined in order to inform the Doha Development Agenda negotiations. These scenarios are built upon the work laid out in chapters 2 and 3 of this volume and entail shocks to Indonesia's import prices, export prices and tariffs. 4 In the case of Indonesia, the pre-experiment outlined in Chapter 3 was also quite important. Recall that is was designed in order to take into account China's accession to the WTO, the completion of the UR-ATC commitment to abolish textiles and apparel quotas, as well as EU's enlargement to 25. This simulation (PRESIM) is given explicit attention in this chapter, as it generates a new base from which all subsequent liberalizations simulations will start.
The employment and earnings impacts generated by the CGE model are fed into the microsimulation model. 5 As described above, the microsimulation is used to generate a new distribution of income which can then be compared to the base distribution. Both poverty and inequality indicators are presented and poverty indicators are computed using official poverty 4 More details of the shocks fed into the CGE model are given in Annex B of the World Bank Policy Research Working Paper version of this paper. Since the Indonesia model assumes export prices are exogenous and fixed, we diverge from the approach outlines in Chapter 3, and simply shock export prices. It should be noted that this specification gives this model a zero optimal tariff, unlike that implicit in the GTAP simulations. 5 A total of 32 variables generated by the CGE model are fed into the microsimulation module.
lines. 6 The macroeconomic and social impacts of the first set of scenarios are presented in Tables   3 and 4. We first examine the impact of the pre simulation scenario (PRESIM). The aggregate real impact is small and negative. Private consumption decreases by 0.2 percent. Imports and exports also decrease by 1.4 and 1.0 percent respectively. These results stems from a slight deterioration of the terms of trade facing Indonesia as the demand for its exports fall in the wake of quota elimination and is driven by the fact that the estimated quota rents in the initial data base are much larger on China than on other textile exporting countries like Indonesia (François and Spinanger, 2004 ). At a more disaggregated level, the shock leads to some reallocation of factors across sectors. Not surprisingly, the textile and wearing apparel faces the worst terms of trade shock, with export prices falling by 3.8 percent and import prices increasing very slightly. As a result, value added from the textile and wearing apparel sectors decreases by more than 30 percent and factors of production are reallocated towards other manufacturing sectors.
At the household level, the poverty and inequality impacts are relatively small. However, these results likely underestimate the cost of reallocation suffered by workers in the textile and wearing apparel sector. While these costs are not captured by the model, some displaced workers could suffer, at least temporarily, from unemployment, particularly since they are likely to come from informal sectors that do not provide unemployment benefits.
Starting from the updated base year generated with the PRESIM scenario, the full trade liberalization impact is examined through a set of 3 simulations. In the first one, we examine the impact of unilateral liberalization of Indonesia (ULIB); in the second, we consider the impact of full liberalization excluding Indonesia (FLIBX); finally, in the third scenario, we analyze the combined impact of full liberalization including Indonesia (Full-Lib).
Unilateral liberalization, whereby Indonesia cuts all the duties facing imports from the rest of the world, has some impact on "nominal" GDP 7 and generates an increase in both exports and imports. At the sector level, there is some reallocation of factors out of the textile and wearing apparel sector and towards the paper printing, transport equipment and metal products industries. Although the removal of imports tariff hurts the sectors that benefited from higher relative protection levels, the total impact on household income is positive, as can be seen from Table 4 . Per capita income increases by 0.6 percent at the national level, a number which is consistent with the increase in "nominal" GDP.
Results suggest that unilateral liberalization would generate an increase in the average per capita household income of 0.6 percent and that the impact on the distribution of income would be negative but small. As a result of the average per capita income increase, poverty decreases modestly. The poverty headcount decreases by 1.0 percent at the national level (from 18.3 to 18.1 percent) and the impact appears higher in the urban areas. Higher order poverty indicators vary by the same magnitude, a result that indicates that the poorest of the poor also benefit from the unilateral liberalization, despite with the slight worsening in the distribution of income.
Overall, these changes translate into a total of 375,000 people escaping poverty.
As a result of full trade liberalization in the rest of the world, the Indonesian economy faces decreasing import and export prices but an improvement in overall terms of trade: while the export price index decreases by 0.6 percent, the import price index decreases by 2.3 percent.
7 "Nominal" GDP is computed with respect to the Consumer Price Index (CPI). Since the CPI is the appropriate numéraire for the analysis conducted at the household level, nominal GDP is the macro aggregate which changes are consistent with the changes in per capita income at the household level. Also note that poverty and inequality indicators in the microsimulation module are based on total per capita earned income, with no deduction of direct taxes. The issue of tax replacement will be debated in subsequent simulations.
Despite this average decrease, import prices for agricultural goods increase. The impact on nominal GDP at factor cost is positive and both imports and exports increase by 4.3 and 2.1 percent respectively. In terms of absorption components, both government consumption and investment are assumed to be fixed while private consumption increases by 0.7 percent. At the sector level, changes are driven by the differential exposure to foreign trade and the terms of trade shocks and some reallocation of factors occurs, mainly between manufacturing activities.
These shocks translate into a 0.5 percent increase in per capita income at the household level.
The increase is much smaller in the urban sector and is accompanied by a worsening in the income distribution. As a result, the poverty impact is small in terms of incidence and both the poverty gap and squared poverty gap increase, suggesting that some of the poorest households fare badly. 8 This result stems from the adverse impact on urban households of rising food prices.
Results in the rural sector are quite very different, with a 0.9 percent increase in the average per capita income and almost no change in inequality indicators. As a result, close to 690,000 people are lifted out of poverty in the rural area when the rest of the world liberalizes trade.
The full liberalization scenario (Full-Lib) combines ROW and Indonesian reforms and generates more favorable aggregate results with exports and imports increasing by 5.9 and 9.1 respectively. Total employment is assumed to fixed, but the full liberalization entails some reallocation of labor towards self employment for each labor category, namely a reallocation of labor out of formal sectors and towards agricultural sectors. This stems from the fact that import prices for nonagricultural good decrease more than for agricultural products as a result of the full liberalization. As a consequence there is an improvement in the distribution of income overall, as well as within urban and rural areas. Consequently poverty falls with nearly 1,400,000 people 8 The poverty gap measures the distance between of the average poor household income per capita and the poverty line while the squared poverty gap gives a measure of the distribution of income among poor households.
escaping poverty, a number resulting from the drop in the incidence of poverty from 18.3 to 17.7 percent.
The final scenario explored in Tables 3 and 4 is the core Doha scenario. In the case of Indonesia, the impacts are very small -just a 0.1 percent impact on per capita consumption -and less than a one percent rise in aggregate imports and exports. There is a negligible impact on inequality, but rising incomes boost about 50,000 people out of poverty according to the model predictions.
Examining Alternative Scenarios
A number of alternative scenarios are examined in this section. They are aimed a exploring the importance of some of the assumptions made in the reference simulations regarding labor markets, as well as the choice of tax instrument for the replacement of tariff revenue.
Tax replacement scheme
In the reference simulation, direct taxes on household income are adjusted in an equiproportionate manner to compensate for the revenue loss due to the cut in import duties. This was done to permit comparability with other studies in this volume. While this type of tax replacement scheme would be very efficient, it would entail a major fiscal reform which is unlikely to occur in the current political and practical context in Indonesia. 9 Therefore, we now turn to the impact of trade reform under an alternative tax replacement scheme whereby value added rates adjust to make up for the revenue loss. Turning to Tables 5 and 6 , we see that the increase in trade volume is comparable under the VAT replacement tax. However, the outcome in terms of efficiency gains is much smaller. In the urban sector, the lower per capita income gain is accompanied by a slight worsening of the distribution of income. The resulting poverty reduction amounts to 2.3 percent, with lesser rates of poverty reduction for the higher order poverty indicators. Overall, 900,000 people are lifted out of poverty instead of the 1,400,000 with the direct tax replacement scheme.
Labor markets
The results of the simulations examined in the previous section rested on the assumption of fixed employment in all labor markets. That assumption led to modest changes in growth and welfare at the household level. In this section, we examine the impact of the full liberalization scenario with two alternative specifications of labor market functioning. In the first alternative closure, hourly wages are assumed to be fixed with labor markets clearing through the adjustment of total employment (FLIB_2). This specification is expected to generate higher aggregate welfare effects, as previously idle resources are brought into play. In a second 10 VAT rates are relatively homogeneous across nonexempt sectors. It is assumed that informal sectors are not subjected to VAT due to the difficulty of collecting these taxes at the level informal production units.
specification, employment is assumed to be fixed -not only in the aggregate -but also by sector (FLIB_3). With less flexibility, we expect this sector-specific labor scenario to generate lower aggregate welfare gains.
In the case of flexible unemployment, the growth impact is higher than under the full employment assumption. It is driven by an increase in employment of approximately 1.4 percent ranging from 1.0 percent to 1.8 across labor categories. As a result, the employment changes fed into the microsimulation model are bigger. This generates higher per capita income changes but while the overall impact on distribution remains positive, it deteriorates in the urban area. This leads to smaller changes in poverty in the urban area where the poverty headcount decreases only by 1.2 percent despite the higher per capita increase. As a consequence, the aggregate poverty reduction is somewhat smaller under this unemployment closure (-1,260,000) than under the reference scenario.
How can it be that a scenario in which unemployment falls generates a smaller poverty reduction than one in which unemployment is fixed? The answer is that it all depends on who gets the jobs. If the jobs go to second-or third-earners in non-poor households, then the income distribution can worsen, as the pool of unemployed keeps wages from rising and therefore mitigates the benefits to households for which the number of wage earners is fixed. Of course the issue of who gets the new jobs is subject to considerable uncertainty, and this is reflected in the random draws for the error term associated with the occupational choice model. Therefore there is clearly a need for Monte Carlo analysis -a topic to which we will turn momentarily.
Under the sector-specific labor assumption, there is no reallocation of labor across sectors and efficiency gains are smaller. The resulting poverty outcomes are also smaller and overall
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income distribution worsens due to a smaller improvement of per capita income in rural areas relative to urban areas.
Monte Carlo Analysis
Given the stochastic nature of the occupational choice model in the microsimulation model, it makes sense to perform Monte Carlo experiments to examine the sensitivity of poverty and income distribution outcomes. 11 Is it possible that the poverty outcome discussed above in the case of the unemployment closure is not robust? Therefore, we perform Monte Carlo experiments on the full liberalization scenario under the three alternative labor market closure specifications, namely the fixed employment closure (Full-Lib), the flexible employment closure (FLIB_2) and the sector specific labor closure (FLIB_3).
The Monte Carlo results presented in Table 7 give us a much better idea of the robustness of the findings presented in Tables 4 and 6 . Firstly, note that the magnitude of the standard deviation on the inequality indicators suggests that the changes in income distribution are not significantly different from zero in any simulation. Moreover, once we consider the full range of possible outcomes in the occupational choice model, the sign of difference in the poverty outcome between the fixed employment specification and the flexible employment closure is reversed. Under the flexible employment closure, the trade liberalization scenario generates higher poverty reductions. However, the size of the standard deviation on the poverty outcomes suggests that the difference in poverty outcomes under the reference scenario and the flexible 11 The term Monte Carlo experiments refers here to the replication of microsimulation results using different draws of the residuals for the occupational choice model as well as for the wage equation model. One hundred draws were performed for each simulation. The draws that did not generate a feasible solution where dropped, which explains why the number of observations is smaller than 100 in Table 7. unemployment closure may not be significant. On the other hand, it is clear that the third casethat of fixed labor -does generate significantly smaller poverty reduction.
Of course any model is an abstraction of reality and labor markets in Indonesia probably don't function precisely in the manner described under any of the three alternative specifications depicted above; rather they are likely to reflect of combination of these polar views of the world.
Therefore, these results should be viewed as providing a range of plausible poverty outcomes subject to the other assumptions embedded in the model.
Summary and Conclusions
The framework presented in this study has permitted us to generate detailed poverty outcomes resulting from international trade shocks. Given the magnitude of the shocks examined here, and the structural features of the Indonesian economy, only the full liberalization scenarios generate significant poverty changes. Their impacts are examined under alternative specifications of the functioning of labor markets. These assumptions generate quite different results but all conclude that the impact on poverty of full liberalization would be positive, with efficiency and income gains dominating the adverse food price changes that could hurt the poorest households. Results also suggest that poverty reduction would be higher in the rural than in the urban sector. Two alternative tax replacement schemes are examined. While the direct tax replacement appears to be more desirable in terms of efficiency gains and translates into higher poverty reduction, political and practical considerations could lead the Government of Indonesia to choose a replacement scheme through the adjustment of VAT rates across non-exempt sectors.
Such a move would dampen the poverty reducing potential of trade reform.
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As with any such study, there are a number of important limitations to this work. First of all, one should keep in mind that our results are likely to underestimate the cost of temporary unemployment endured by displaced workers in some sectors -particularly in light of the fact that unemployment benefits are not available for most Indonesian workers. Of course, these costs could be mitigated by phasing the trade reforms in gradually. And they would be further diminished if these trade reforms raised the overall growth rate of the Indonesian economy. Such dynamic growth gains -fueled by increased productivity and investment -have been ignored
here, but are addressed in the final three chapters of this volume. (WB, 2003) . Poverty indicators are computed using national poverty lines (WB, 2003) . 2. PRESIM = Pre-simulation scenarios entailing China's WTO accession, the completion of the UR-ATC commitment to abolish textiles and apparel quotas, and EU's enlargement to 25 members; ULIB = Unilateral liberalization; FLIBX = Full liberalization excluding Indonesia; Full-Lib = Full liberalization including Indonesia; Doha = Doha scenario. The term microsimulation spans a number of different approaches used in social sciences. Their common denominator is to focus primarily on the economic behavior of agents and investigate the impact of public policy and shocks at the micro level. These models typically take representative samples of micro agents (households or firms) and measure the effect of government policy on these samples. The field originated from a paper by Orcutt (1957) who was concerned that macro-economic models had little to say about the impact of government policy on the distribution of income across agents in the economy. In developed countries, microsimulation techniques are now extensively used to evaluate the impact of pension systems, social security and fiscal reforms. The application of microsimulation techniques to developing countries however raises a number of specific problems.
The micro-units examined in the microsimulation models used to evaluate poverty reduction policies, of particular interest to us here, are individuals and households. In most cases, these models focus on monetary poverty and income distribution. As a result, all mechanisms related to income generation -such as wage formation, occupational choice, labor supply -are central. Another key characteristic of microsimulation models is their ability to produce meaningful aggregates (either at the regional or national level), calculated by adding-up the results obtained at the individual level. This quality relates to the use of representative household samples, the aim being to ensure consistency between macroeconomic reasoning and poverty evaluation.
The basic principle underlying microsimulation models is to take the household sample as a reference population to which economic shocks and, in the case of dynamic models, demographical processes such as births, deaths, migration etc., is applied. In the case of static models, the 'final' population is the same as the reference population, but household income and consumption (or any other relevant characteristic at the household level that has been incorporated in the model) have changed. In dynamic models, the simulated population is different because demographical processes change its structure. In both cases, the aim is to compare the distribution of income or consumption (or any other welfare measure) before and after the simulated shock, using standard measures and methods for poverty analysis.
In order to evaluate poverty reduction policies, microsimulation models are typically linked to a macro-economic framework, which can be more or less comprehensive. The term macro-micro model will be used to refer to the combination of a microsimulation model with a macro-economic framework.
Some key characteristics seem relevant to describe and classify macro-micro models used to evaluate poverty reduction policies. These characteristics relate either to the features WPS3747 of the micro simulation 'module', or to those of the macro-economic framework, or to the characteristics of the linkage between these two levels.
Concerning the microsimulation module, a fundamental feature is whether agents' behaviors are taken into account. When this is not the case, the microsimulation module contains at least an 'accounting' income equation. We shall refer to this type of model using the term 'micro-accounting' model. When micro-economic behaviors are represented, the type of behavior constitutes another discriminating feature of micro simulation models. For instance, some models focus on labor supply and occupational choices, while others represent decisions concerning schooling, migration or consumption. The representation of microeconomic behavior can be based on a reduced or a structural specification. By definition, reduced specifications are derived from structural neoclassical models of constrained optimization and have these models' standard properties. However, given their reduced form, they cannot explicitly account for the endogenous phenomena of decision-making, segmentation and/or rationing at work at the micro-economic level.
A second characteristic that distinguishes macro-micro models relates to the modeling of phenomena at the aggregate level, i.e. establishing whether there is macro-economic closure and, if so, defining its characteristics. First, a distinction can be made between models with no closure, which address first-round effects or measures with low feedback, and 'closed' models that take into account the general equilibrium effects through price variations or macro-economic quantities. Prices determination mechanism can then either be 'integrated' into the microsimulation model, or formalized in an 'independent' aggregate model that feeds the microsimulation, in what is then referred to as a sequential model.
The two characteristics mentioned above (reduced versus structural, sequential versus integrated) are in fact not entirely independent. Integrating macro-economic closure into a microsimulation model imposes a structural specification of micro-economic behavior.
A final criterion that can be used to classify microsimulation models is the time dimension. Demo-economic models are generally developed to study the impact of a change in demo-economic behavior and therefore focus on the dynamic aspects and on modeling demographic processes. In contrast, static models designed to examine the short or mediumterm impacts of changes in the economic environment are based on a more comprehensive modeling of short or medium-term behavior, in particular with respect to the functioning of markets for goods and factors.
Using relevant combinations of the classification criteria presented above, different approaches can be distinguished which we will now describe, outlining their advantages and their limits.
Micro-accounting and disaggregated CGE models
This first approach basically corresponds to a more extensive disaggregation of a standard multi-sector and multi-market model.
The construction of any microsimulation model applied to poverty analysis starts by computing the reference income distribution for the sample of households using the information contained in the household survey. This can be a delicate exercise, particularly when it comes to collecting data on income from independent activities. Once the distribution of income has been established, household income can be disaggregated into different sources (wage income, agricultural income, income from informal independent activities, transfers etc.). If the structure of household consumption is available, specific price indexes for each household can also be constructed. This allows taking into account differences in budget shares, and in particular capturing the fact that poor households tend to have bigger food shares than rich ones.
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At the macro level, the evolution of prices corresponding to the different types of income can be extracted from a CGE-type macro model. For example, the evolution of factor prices following a change in the economic environment can be used as the basis for a microsimulation exercise, as long as it is possible to match the sources of income of households in the sample with the factors contained in the Social Accounting Matrix, and thereby in the CGE model. This matching raises a number of issues because Social Accounting Matrices are mainly built using national accounts and are likely to use nomenclatures different from those used in the household surveys (see Robilliard and Robinson (1999) .
Once the structures of income and consumption of the sample households has been determined in accordance with the structure of the macro-economic model, it is relatively simple to proceed with the microsimulation accounting exercise. For instance, if one assumes that agricultural income went up by 10 per cent, it is relatively straightforward to recompute household incomes using that information and compare the new income distribution with the initial one.
The limits of this type of model are inherent to the assumption that households do not respond to changes in the price system. Indeed, it implicitly assumes that households hold fixed shares of factors for which only returns are liable to change. This hypothesis is particularly debatable in the case of labor supply and is likely to limit the scope of this type of model to cases where adjustments on the labor market are small.
Sequential approach and reduced models
Introducing households' behaviors constitutes a more advanced stage of microsimulation. As we pointed out above, the formalization of micro-economic behavior can be reduced or structural. One possible approach is based on a 'reduced-form' WPS3747 microsimulation module that describes the income generation process for a sample of households, taking into account occupational choices.
This approach is inspired by a model developed by Bourguignon, Fournier and Gurgand (2001) and applied to analyzing the evolution of income distribution in Taiwan The advantage of this type of approach is that it is based on a micro-econometric model of household behavior that takes into account decisions concerning production and labor supply. Nevertheless, one of the problems posed by this approach is the consistency between the aggregate and micro-economic representations of behavior and the functioning of the factor markets.
Integrated approach and structural models
The introduction of a structural specification of household decisions permits capturing more complex behaviors and allows implementing an integrated framework. Compared to the sequential approach where micro-economic behavior need to be specified twice (in an aggregated form in the macro module and in a disaggregated form in the microsimulation module), the integrated approach has the advantage of being completely consistent in terms of the specification of micro-economic behavior: all the flows that are related to household WPS3747 behavior (like labor supply, consumption, etc.) are computed by adding-up results obtained at the household level, not by using an aggregate labor supply or consumption function.
One key characteristic of this type of approach is to focus more on the microeconomic side of the model, on the basis of a comprehensive structural modeling of occupational choices, income generation and consumption decisions. To our knowledge, Cogneau (1999 and 2001) was the first to develop a microsimulation model of household income within a general equilibrium framework. This model was used to study the labor market in Antananarivo. In line with it, a general equilibrium microsimulation model was developed and applied to the Malagasy economy as a whole in order to analyze the impact of different development strategies on poverty and income distribution (Cogneau and Robilliard 2001 ).
In terms of consistency, this type of approach appears more satisfactory than the sequential approach described above, but the complexity of the structural specifications makes an exhaustive disaggregation of goods and sectors more difficult, due to the intrinsic econometric difficulties posed by estimating systems of equations. Hence, contrary to the previous approaches, this type of model must be content with a less sophisticated representation of the macro-economic and multi-market framework. This aspect limits the scope of the approach to cases where inter-sectoral reallocation does not play a central role.
For example, the economic impact of certain macro-economic or liberalization policies generally depends on the position of the goods produced by the economy vis-à-vis foreign trade. One of the contributions of applied general equilibrium models stems from their ability to take into account structural effects by disaggregating activities and goods. From that perspective, the integrated structural approach is relatively better adapted to exploring demoeconomic issues or general growth strategies for instance, or targeted policies such as labor market interventions or price policies. Another limit has to do with the fact that, although it may be possible in theory, it is hard in practice to devise a full structural econometrical model of household behavior, including production, labor supply, consumption, schooling, and migration decisions. The model either has to focus on the features of behavior most relevant to the policy question under review, or use a 'piecemeal modeling' approach in the spirit of Orcutt's microsimulation analysis.
Dynamic models
One way of explicitly taking into account the temporal dimension of economic policies as well as the heterogeneity of individual behavior and resources is to integrate a household income microsimulation model (as presented above) into a dynamic microsimulation model able to project the population structure and the accumulation of human and possibly physical capital through time.
In contrast with the other approaches described above, a drawback of the dynamic microsimulation model remains the lack of hypotheses concerning macro-economic closures and the long term evolution of the economy and the structure of economic growth. Much effort will be needed to resolve this problem in a satisfactory manner. Furthermore, the model parameters are generally estimated using cross section data, which hampers the modeling of behavioral changes or phenomena such as consumption smoothing.
